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(57) ABSTRACT

A core network apparatus notifies a piece of identification
information on each service for receiving multicast data in
a down link to an access network apparatus. The access
network apparatus receives the piece of the identification
information notified from the core network apparatus to
capture a radio channel for the service identified by the piece
of the identification information. The core network appara-
tus transmits the multicast data to the access network
apparatus in a receivable form on the basis of the piece of the
identification information. The access network apparatus
receives the multicast data transmitted from the core net-
work apparatus on the basis of the piece of the identification
information and transmits the received multicast data to
terminals over the radio channel.
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MOBILE COMMUNICATION SYSTEM,
MULTICAST DATA DISTRIBUTION
METHOD, CORE NETWORK APPARATUS,
AND ACCESS NETWORK APPARATUS

This is a continuation of application Ser. No. 12/524,985
filed Jul. 29, 2009, which priority is claimed on Japanese
Patent Application No. 2007-019071 filed Jan. 30, 2007,
which is a national stage of PCT/JP2007/074050 the con-
tents of which are incorporated by reference.

TECHNICAL FIELD

The present invention relates to a mobile communication
system that can multicast data to terminals.

BACKGROUND ART

Presently, 3GPP discusses a next generation mobile com-
munication system as 3GPP-LTE (Long Term Evolution).
According to 3GPP-LTE, a CN (Core network) and a
UTRAN (UMTS Terrestrial Radio Access Network) are
connected by an IP network. In data transport, a tunnel is
established between the CN and the UTRAN. User data in
the IP network is identified by identification information of
the tunnel. This allows, for instance, transport of the data
from the CN to an appropriate terminal (UE).

A TEID (Tunnel Endpoint Identifier) is typically used as
identification information of the tunnel. The TEID is
assigned when setting the tunnel. Assignation of the TEIDs
is executed in the CN and the UTRAN. The TEIDs are
exchanged between the CN and the UTRAN when respec-
tive RABs (Radio Access Bearer) are established. The
TEIDs used for down link transport are assigned by the
UTRAN and notified to the CN, and the TEIDs used for up
link transport are assigned by the CN and notified to the
UTRAN.

GTP (GPRS Tunnel Protocol) is used for actual data
transport. A header of GTP-U, or U-Plane (User Plane) in
GTP, is added to a packet (data packet) for transporting
actual data. FIG. 1 is a diagram showing an exemplary
configuration of the GTP-U header. Referring to FIG. 1, four
octets of TEID are assigned to the GTP-U header.

The transmitting side apparatus transmits a data packet
having the TEID assigned to the GTP-U header. The receiv-
ing side apparatus identifies the user data based on the TEID
in the received data packet. For instance, with respect to
down link data, the CN transmits a data packet having the
TEID assigned to the GTP-U header. The UTRAN identifies
the user (UE) with reference to the TEID assigned to the
GTP-U header in the received data packet, and maps the data
to a radio channel corresponding to the UE.

In 3GPP-LTE, an MBMS (Multimedia Broadcast/Multi-
cast Service) that multicasts the same data to UEs is pro-
vided (see “Japanese Patent Laid-Open No. 2004-135260”,
“3GPP TS25.413 V7.4.0 (2006-12), ‘UTRAN Iu interface
RANAP signaling (Release 7)’”, and “3GPP TS25.414
V7.1.0 (2006-09), ‘UTRAN Iu interface data transport &
transport signaling’”). According to the MBMS, in contrast
to typical data communication, data is transported only in
the down link. As described above, the TEID in the down
link is assigned by the UTRAN and notified to the CN. Thus,
according to the MBMS, the TEID is assigned only in the
UTRAN, but is not done in the CN. The CN only transmits
the data using the notified TEID.

DISCLOSURE OF THE INVENTION

FIG. 2 is a block diagram showing a configuration of a
mobile communication system. Referring to FIG. 2, a CN
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Node is connected to control apparatuses (RNCs: Radio
Network controllers). Each of RNCs accommodates Node
Bs. A radio access network (RAN: Radio Access Network)
such as the UTRAN includes the RNCs and the Node Bs.

It is preferable that base stations in the entire areas be
capable of providing the service with respect to deployment
of the MBMS service. For instance, it is preferable that a
mobile TV service be uniformly deployed over a country. In
this case, it is required that the CN be capable of multicast-
ing the MBMS data to the Node Bs in the entire areas.

As described above, the TEID in the down link is desig-
nated by the RAN to the CN. Since each RAN independently
assigns the TEID without cooperation, the TEIDs assigned
by the respective RANs have a value different from each
other. Accordingly, the CN is required to execute compli-
cated processing to manage a plurality of TEIDs for an
MBMS and multicast data using those TEIDs. Since a
plurality of TEIDs are managed for an MBMS, the amount
of memory required of the MBMS increases. In the example
shown in FIG. 2, the CN is required to manage the TEIDs
notified by a plurality of RNCs with respect to an MBMS.

According to 3GPP-LTE, there exists no control apparatus
that accommodates Node Bs in a bundle in the UTRAN,
thereby the CN faces to the Node Bs via an IP network. FIG.
3 is a block diagram showing a configuration of a 3GPP-LTE
mobile communication system. Referring to FIG. 3, the CN
directly faces to the Node Bs in 3GPP-LTE.

FIG. 4 is a diagram showing a management status of the
TEID in the CN of 3GPP-LTE. As shown in FIG. 4, the CN
manages the TEIDs, which are assigned by the respective
Node Bs, in relation to Node B IDs. The CN then retrieves
the TEID corresponding to the Node B and uses the TEID
for transporting data. According to such configuration of
3GPP-LTE, the number of TEIDs to be managed by the CN
becomes larger than that of the configuration in FIG. 2 where
the control apparatuses that bundle Node Bs in the UTRAN
assign the TEIDs in the down link.

In this case, the amount of memory that the CN should
secure in order to hold the TEIDs is (the length of a
TEID)x(the number of Node Bs). For instance, in the case
where the length of the TEID is four bytes and the number
of Node Bs is ten thousand, the CN is required to secure 40
Kbytes of memory for a service of MBMS. Further, in the
case where the number of services that can simultaneously
be provided is 10, the CN is required to secure 400 Kbytes
of memory in order to manage the TEIDs.

It is an object of the present invention to provide a mobile
communication system that reduces the amount of data of
identification information used for multicast data commu-
nication managed by a core network.

In order to achieve the above-mentioned object, a mobile
communication system according to an aspect of the present
invention is

a mobile communication system that includes a core
network and an access network and can distribute multicast
data in a down link, comprising:

a core network apparatus that makes up the core network,
notifies a piece of identification information on each service
for receiving the multicast data in the down link to the access
network, and transmits the multicast data to the access
network in a receivable form on the basis of the piece of the
identification information; and

an access network apparatus that makes up the access
network, receives the piece of the identification information
notified from the core network, capture a radio channel for
the service identified by the piece of the identification
information, receives the multicast data transmitted from the
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core network on the basis of the piece of the identification
information, and transmits the received multicast data to a
terminal over the radio channel.

A multicast data distribution method according to an
aspect of the present invention is

a multicast data distribution method for distributing mul-
ticast data by a mobile communication system including a
core network and an access network, comprising:

in the core network apparatus making up the core net-
work,

notifying a piece of identification information on each
service for receiving the multicast data in a down link to the
access network apparatus making up the access network;

in the access network apparatus,

receiving the piece of the identification information noti-
fied from the core network apparatus, and

capturing a radio channel for a service identified by the
piece of the identification information;

in the core network apparatus,

transmitting the multicast data to the access network in a
receivable form on the basis of the piece of the identification
information; and

in the access network apparatus,

receiving the multicast data transmitted from the core
network on the basis of the piece of the identification
information, and

transmitting the received multicast data to a terminal over
the radio channel.

A core network apparatus according to an aspect of the
present invention is

a core network apparatus making up a core network in a
mobile communication system that includes the core net-
work and an access network and that can distribute multicast
data in a down link, comprising:

a session controller that notifies a piece of identification
information on each service for receiving the multicast data
in the down link to the access network, and causes an access
network apparatus making up the access network to capture
a radio channel; and

a data distributor that transmits the multicast data to the
access network apparatus in a receivable form on the basis
of the piece of the identification information, and that causes
the access network apparatus to transmit the multicast data
over the radio channel.

An access network apparatus according to the present
invention is

an access network apparatus making up an access network
in a mobile communication system that includes a core
network and the access network and that can distribute
multicast data in a down link, comprising:

a mapping controller that receives, from the core network
apparatus making up the core network, notification of a
piece of identification information on each service for
receiving the multicast data in the down link, and captures
a radio channel for the service identified by the piece of the
identification information; and

a data processor that receives the multicast data transmit-
ted on the basis of the piece of the identification information
in a receivable form from the core network apparatus on the
basis of the notified piece of the identification information,
and transmits the received multicast data to the terminal over
the radio channel.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing an exemplary configuration
of a GTP-U header;
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FIG. 2 is a block diagram showing a configuration of a
mobile communication system;

FIG. 3 is a block diagram showing a configuration of
3GPP-LTE mobile communication system;

FIG. 4 is a diagram showing the management status of
TEIDs in a CN of 3GPP-LTE;

FIG. 5 is a block diagram showing a configuration of a
mobile communication system according to a first exem-
plary embodiment;

FIG. 6 is a block diagram showing a configuration of a
core network node according to the first exemplary embodi-
ment;

FIG. 7 is a block diagram showing a configuration of a
base station apparatus according to the first exemplary
embodiment;

FIG. 8 is a block diagram showing a configuration of a
terminal according to the first exemplary embodiment;

FIG. 9 is a sequence diagram showing an operation of
MBMS data communication by the mobile communication
system according to the first exemplary embodiment;

FIG. 10 is a diagram showing an exemplary configuration
of a session start message;

FIG. 11 is a diagram showing an exemplary configuration
of a GTP-U header;

FIG. 12 is a sequence diagram showing an operation of
MBMS data communication by a mobile communication
system according to a second exemplary embodiment; and

FIG. 13 is a sequence diagram showing an operation of
MBMS data communication by a mobile communication
system according to a third exemplary embodiment.

BEST MODE FOR CARRYING OUT THE
INVENTION

Exemplary embodiments for carrying out the present
invention will be described in detail with reference to the
drawings.

First Exemplary Embodiment

FIG. 5 is a block diagram showing a configuration of a
mobile communication system according to a first exem-
plary embodiment. Here is shown an example of a 3GPP-
LTE mobile communication system. Referring to FIG. 5, the
mobile communication system includes core network node
(CN Node) 11, base station apparatus (¢ Node B) 12, and
terminal (UE) 13. Core network node 11 and base station
apparatus 12 are connected to each other via IP network 14.

Core network node 11 is an apparatus making up a core
network, establishes a tunnel on establishment of a session
with each base station apparatus 12 after the process of
joining terminal 13 to an MBMS, and distributes MBMS
data using the tunnel. It should be noted that the core
network is also referred to as ASGW (Access Gateway),
Access Anchor, EPC (Evolved Packet Core) or the like.

Base station apparatus 12 is a base station apparatus (e
Node B) making up a UTRAN that is an access network,
establishes a tunnel on establishment of a session with core
network node 11, and establishes a radio channel with
terminal 13. Subsequently, base station apparatus 12
receives data distributed from core network node 11, maps
the data to the radio channel, and distributes the data to
terminal 13.

After terminal 13 executes a process for joining the
MBMS with core network node 11, it receives the data
distributed from core network node 11 via base station
apparatus 12.
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Since an MBMS data packet is distributed in the down
link from core network node 11 to base station apparatus 12,
core network node 11 and base station apparatus 12 only
establish down link tunnels. In establishment of a tunnel
according to this exemplary embodiment, core network node
11 assigns a tunnel identifier (tunnel ID) and notifies base
station apparatus 12 of the tunnel ID. Core network node 11
determines a tunnel ID for an MBMS service, and notifies
each base station apparatus 12 of the tunnel ID. Since the
tunnel IDs are determined by core network node 11, the
tunnel IDs vary from node 11 to node 11, but are common
to all base station apparatuses 12 that connect to the same
core network 11.

Core network node 11 transmits the MBMS data packet
assigned with the tunnel ID to IP network 14 when distrib-
uting the data. Base station apparatus 12 identifies the
MBMS data packet among the packets received from IP
network 14 using the tunnel ID notified by core network
node 11.

FIG. 6 is a block diagram showing a configuration of the
core network node according to the first exemplary embodi-
ment. Referring to FIG. 6, core network node 11 includes
joining processor 21, session controller 22, storage 23, and
data distributor 24.

Joining processor 21 executes processing to join terminal
13 to the MBMS. In the joining processing, joining proces-
sor 21 notifies terminal 13 of service identifier (service ID)
for identifying a service of the MBMS.

Session controller 22 executes processing to establish an
MBMS session with base station apparatus 12. In this
session establishment processing, session controller 22
establishes a tunnel ID common to each base station appa-
ratus 12, stores the tunnel ID in storage 23, and notifies each
base station apparatus 12 of the tunnel ID.

Storage 23 stores the tunnel ID of each MBMS that has
been assigned by session controller 22.

Data distributor 24 generates an MBMS data packet,
assigns the tunnel ID stored in storage 23 to the packet, and
transmits the packet to IP network 14.

FIG. 7 is a block diagram showing a configuration of the
base station apparatus according the first exemplary embodi-
ment. Referring to FIG. 7, base station apparatus 12 includes
mapping controller 31, storage 32, and data processor 33.

Mapping controller 31 executes processing to establish
the MBMS session with core network node 11, and process-
ing to allocate radio channels. In the session establishment
processing, the tunnel ID of the tunnel to core network node
11 is notified from core network node 11. In the radio
channel allocation processing, mapping controller 31 noti-
fies terminal 13 of information on the radio channel assigned
to the MBMS.

Mapping controller 31 also stores in storage 32 mapping
information between the tunnel IDs notified in the MBMS
session establishment processing and the radio channels
allocated in the radio channel allocation processing.

Storage 32 stores the mapping information defined by
mapping controller 31.

Data processor 33 identifies the MBMS data packet with
reference to the tunnel ID of the packet received from IP
network 14, and determines the corresponding radio channel
with reference to the mapping information stored in storage
32. Data processor 33 then maps the MBMS data to the radio
channel and transmits the data to terminal 13.

FIG. 8 is a block diagram showing a configuration of the
terminal according to the first exemplary embodiment.
Referring to FIG. 8, terminal 13 includes joining processor
41 and data receiver 42.
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Joining processor 41 executes processing of joining to the
MBMS with core network node 11. Joining processor 41
acquires the service 1D for identifying the MBMS service
that is notified from core network node 11.

Data receiver 42 receives notification of the radio channel
information allocated to the MBMS by base station appa-
ratus 12, and subsequently receives the MBMS data trans-
mitted from base station apparatus 12 via the radio channel.

FIG. 9 is a sequence diagram showing an operation of
MBMS data communication by the mobile communication
system according to the first exemplary embodiment. Here,
a control protocol on an S1 interface between core network
node 11 and base station apparatus 12 is referred to as
eRANAP (Radio Access Network Application Part).
eRANAP that is a protocol that transmits and receives a
connection-type control message is provided here.

Referring to FIG. 9, terminal 13 and core network node 11
execute processing to join terminal 13 to the MBMS (step
101). This processing allows terminal 13 to be joined to the
MBMS. The joining enables terminal 13 to receive the
MBMS data.

Next, core network node 11 transmits an MBMS session
start message (MBMS Session Start) of eRANAP to base
station apparatus 12 (step 102). The MBMS session start
message includes a TMGI (Temporary Mobile Group Iden-
tity) that is a service ID, a TEID (Tunnel Endpoint Identifier)
that is a tunnel ID, determined by core network node 11, and
QoS (Quality of Service) information. The value of the
TEID is determined by core network node 11. The QoS
information designates a bit rate and the like of the MBMS.

FIG. 10 is a diagram showing an exemplary configuration
of the session start message. The TMGI is entered as a
“TMGI” information element included in the message
shown in FIG. 10. The QoS is entered as a “QoS Label”
information element. As an “Iu Transport Association”
information element, the TEID is entered. These are man-
datory (Presence=M (Mandatory)) information elements for
the session start message in this example. It should be noted
that optional information elements are represented as
Presence=0 (Option) in FIG. 10.

Base station apparatus 12 having received the MBMS
session start message stores the TEID included in the
message (step 103). For instance, the TEID can be included
in the MBMS session start message as the information
element that indicates relationship of transport on the S1
interface (S1 Transport Association). In this case, base
station apparatus 12 acquires the information element from
the MBMS session start message and stores the information
element, and holds the information element during duration
of the MBMS session. Base station apparatus 12 also stores
the QoS.

Subsequently, base station apparatus 12 executes process-
ing to allocate radio channels according to the QoS infor-
mation (step 104). This processing for allocating the radio
channels allows base station apparatus 12 to capture the
radio channel and define mapping information between the
TEID and the radio channel. Furthermore, base station
apparatus 12 notifies terminal 13 of the radio channel by the
MBMS Radio Channel indication message (step 105).

When the mapping is defined and the allocation of radio
access bearer is completed, base station apparatus 11 notifies
core network node 11 of the completion of the allocation by
transmitting an MBMS Session Start Response message
(step 106). The MBMS session start response message
includes the IP address assigned by base station apparatus 12
as a transport layer address (Transport Address).
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Although the procedure where base station apparatus 11
transmits the MBMS session start response message to core
network node 11 after the capture of the radio channel (step
106) has been exemplified, the present invention is not
limited thereto. As another example, a procedure where base
station apparatus 11, when receiving the MBMS session
start message in step 102, transmits the MBMS session start
message to core network node 11 and then captures the radio
channel, may be adopted.

After establishment of the MBMS session, core network
node 11 acquires the MBMS data from an MBMS server,
which is not shown (step 107), and distributes the MBMS
data assigned with the TEID to base station apparatus 12
(step 108). The TEID is included in the GTP-U header of the
MBMS data packet.

A transport bearer for MBMS is identified based on the
TEID included in the GTP-U header and the IP address.
While the IP address is assigned by base station apparatus
12, the TEID is assigned by core network node 11.

Base station apparatus 12 receives the MBMS data,
identifies the tunnel with reference to the mapping informa-
tion based on the TEID included in the GTP-U header, and
maps the MBMS data to the radio channel to terminal 13
according to the mapping information (step 109). Thus, the
MBMS data is wirelessly transmitted from base station
apparatus 12 to terminal 13. Terminal 13 receives the
MBMS data over the radio channel.

As described above, according to this exemplary embodi-
ment, because core network node 11 determines one tunnel
ID of a tunnel, which transmits the MBMS data, for one
service and notifies each base station apparatus 12 of the
tunnel ID, the necessary for core network node 11 to manage
different tunnel IDs for respective base station apparatuses
12 for the sake of multicasting is eliminated, thereby sim-
plifying the processing and reducing the amount of memory.

Although this exemplary embodiment has exemplified the
3GPP-LTE mobile communication system where core net-
work node 11 and base station apparatus 12 directly face to
each other via IP network 14, the present invention is not
limited thereto. As another example, a mobile communica-
tion system with a configuration, where a control apparatus
that bundles the base stations exists between the core
network node and the base stations, may be adopted. In such
a case where the access network includes the control appa-
ratus and the base station, the core network node may notify
the control apparatus of the determined tunnel ID, or may
notify the base station apparatus of the determined ID via the
control apparatus.

Second Exemplary Embodiment

According to the first exemplary embodiment, the core
network node determines the tunnel ID. On the other hand,
a second exemplary embodiment uses a service 1D that takes
on a value specific to the MBMS service as the tunnel ID.
This eliminates the need for processing where the core
network node determines the tunnel ID, in the second
exemplary embodiment.

However, the tunnel ID of a tunnel for transporting typical
data other than that of the MBMS is determined by the core
network node and the base station apparatus and is
exchanged with each other, as in the related art. Thus, it is
preferable to prevent overlap between the tunnel ID of the
tunnel for transporting the MBMS data that is fixedly
determined according to the service ID and the tunnel ID of
the tunnel for transporting the data other than that of MBMS.
Accordingly, this exemplary embodiment adds indication
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information indicating whether the data is the MBMS data
or not to a packet. This eliminates inconvenience due to
overlap between the tunnel IDs.

By way of example, a predetermined bit of the tunnel ID
may preferably be used as the indication information indi-
cating whether the data is the MBMS data or not. By way of
a more specific example, it may preferably be prescribed that
the data be the MBMS data when the eighth bit of the first
octet in the TEID of the GTP-U header shown in FIG. 1 is
“1” and the data be not the MBMS data when the bit is “0”.

By way of another example, it is preferable to add an
information element representing whether the data is the
MBMS data or not in addition to the tunnel ID. By way of
a more specific example, as shown in FIG. 11, an informa-
tion element of an MBMS Indicator may preferably be
added before the TEID of the GTP-U header.

A mobile communication system according to the second
exemplary embodiment has a configuration substantially
identical to that of the first exemplary embodiment shown in
FIG. 5. Core network node 11, base station apparatus 12, and
terminal 13 also have configurations substantially identical
to those of the first exemplary embodiment shown in FIGS.
6,7 and 8.

In this exemplary embodiment, in contrast to the first
exemplary embodiment, core network node 11 does not
determine the tunnel ID by itself. Instead, core network node
11 uses a service 1D indicating the MBMS service as the
tunnel ID, and notifies base station apparatus 12 of the
tunnel ID. Core network node 11 adds the tunnel 1D (=ser-
vice ID) and the MBMS indication information to the
MBMS data packet when distributing the MBMS data.

Base station apparatus 12 holds the tunnel ID notified
from core network node 11, and identifies the distributed
MBMS data packet by the tunnel ID and the MBMS
indication information.

FIG. 12 is a sequence diagram showing an operation of
the MBMS data communication by the mobile communica-
tion system according to the second exemplary embodiment.
Here, a different part where the second exemplary embodi-
ment is different from the first exemplary embodiment will
mainly be described.

Referring to FIG. 12, according to this exemplary
embodiment, core network node 11 transmits to base station
apparatus 12 the MBMS session start message via the
eRANAP as step 102' subsequent to step 101. The MBMS
session start message includes, for instance, the TMGI, the
TEID and the QoS information. The TMGI is used, as is, for
the TEID. By way of another example, the MBMS session
start message may exclude the TEID field. In this case, base
station apparatus 12 may acquire the TMGI as the TEID.

Base station apparatus 12 having received MBMS session
start message acquires and holds the TEID (=TMGI), the
QoS, and other session attribution information included in
the message in step 103. For instance, the QoS is included
in the MBMS session start message as an information
element that is a parameter (RAB Parameter) of a radio
access bearer or an information element in the QoS level. In
this exemplary embodiment TMGI means the TMGI iden-
tifier that individually identifies the MBMS services and also
means the TEID that relates the transport layer.

When the establishment of the MBMS session is com-
pleted in step 106, core network node 11 distributes to base
station apparatus 12 the MBMS data packet having the TEID
(=TMGI) and the MBMS indication information added to
the GTP-U header (step 108").

The transport bearer for MBMS data is identified based on
the TEID included in the GTP-U header and the IP address.
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Although the IP address is assigned by base station appa-
ratus 12, the TEID has the same value as the TMGI.

Base station apparatus 12 receives the MBMS data to
which the MBMS indication information is added, identifies
the tunnel with reference to the mapping information based
on the TEID included in the GTP-U header, and maps the
MBMS data to the radio channel to terminal 13 according to
the mapping information (step 109").

As described above, according to this exemplary embodi-
ment, core network node 11 notifies each base station
apparatus 12 of the service ID, which is for identifying the
MBMS service, as the tunnel ID of the tunnel that transports
the MBMS data. This eliminates the necessity for core
network node 11 to manage the different tunnel IDs for the
different base station apparatuses 12 for the sake of multi-
casting, thereby simplifying the processing and reducing the
amount of memory. It is unnecessary that base station
apparatus 12 or core network node execute processing of
determining the tunnel ID.

Third Exemplary Embodiment

According to the first and second embodiments, the
MBMS data is distributed from core network node 11 using
the packet having the TEID included in the GTP-U header.
On the other hand, according to a third exemplary embodi-
ment, the MBMS data is distributed from core network node
11 by IP multicasting.

Thus, in the third exemplary embodiment, core network
node 11 notifies base station apparatus 12 of an IP multicast
address when establishing a session. Base station apparatus
12 joins an IP multicast group indicated by the IP multicast
address. The MBMS data packet is distributed by an IP
multicast router in IP network 14 to base station apparatus
12 that joins the IP multicast group.

A mobile communication system according to the third
exemplary embodiment has a substantially identical con-
figuration according to the first exemplary embodiment
shown in FIG. 5. Since, in this exemplary embodiment, the
MBMS data is distributed by IP multicasting, the IP multi-
cast router is required in IP network 14. Core network node
11, base station apparatus 12 and terminal 13 also have
configurations substantially identical to those of the first
exemplary embodiment shown in FIGS. 6, 7 and 8.

According to this exemplary embodiment, in contrast to
the first exemplary embodiment, core network node 11
determines the IP multicast address used for distributing the
MBMS data, and notifies base station apparatus 12 of the
address. Core network node 11 then adds the IP multicast
address to the MBMS data packet when distributing the
MBMS data. The MBMS data packet to which the IP
multicast address has been added is distributed to each base
station apparatus 12 that joins the IP multicast group by the
IP multicast router in IP network 14.

Base station apparatus 12 joins the IP multicast group
designated by the IP multicast address notified by core
network node 11, and receives distribution of the MBMS
data packet from the IP multicast router.

FIG. 13 is a sequence diagram showing an operation of
the MBMS data communication by the mobile communica-
tion system according to the third exemplary embodiment.
Here, a different part where the third exemplary embodiment
is different from the first or second exemplary embodiments
will mainly be described.

Referring to FIG. 13, according to this exemplary
embodiment, core network node 11 transmits to base station
apparatus 12 the MBMS session start message via the
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eRANAP as step 102" subsequent to step 101. The MBMS
session start message includes the TMGI, the IP multicast
address, and the QoS information.

Base station apparatus 12 having received the MBMS
session start message acquires and holds the IP multicast
address, the QoS, and other session attribution information
included in the message in step 103". Base station 12 stores
the IP address that is an address of the transport layer on the
S1 interface, and holds the IP address during duration of the
MBMS session.

Subsequently, base station apparatus 12 captures the radio
channel according to the QoS information (step 104a"),
joins to the IP multicast group (step 1046"), and defines the
mapping information between the IP address of the MBMS
data and the radio channel. For instance, a procedure defined
in RFC2236 of IETF (Internet Engineer Task Force) may
preferably be used for joining the IP multicast group.

Subsequently, base station apparatus 12 notifies terminal
13 of the radio channel by the MBMS Radio Channel
Indication message (step 105), and notifies core network
node 11 of the completion of the allocation by transmitting
the MBMS Session Start Response message (step 106).

The transport bearer for MBMS is identified by the IP
multicast address.

After the establishment of the MBMS session, core net-
work node 11 acquires the MBMS data from the MBMS
server, which is not shown (step 107), and transmits the
MBMS data assigned with the IP multicast address to IP
network 14 (step 108"). IP multicast router 14A in IP
network 14 distributes the MBMS data to base station
apparatus 12 that joins the IP multicast group (1085").

Base station apparatus 12 identifies the MBMS data
having been distributed by IP multicast router 14 on the
basis of the IP address and receives the data, and maps the
MBMS data to the radio channel to terminal 13 according to
the mapping information (step 109"). The GTP-U is used for
transporting the MBMS data. If a TEID field is mandatory,
an [P multicast address field may additionally be allocated,
while the TEID field is allocated in the MBMS data packet.
For instance, the IP multicast address field may preferably be
added to the GTP-U header shown in FIG. 11. Intrinsically
speaking, however, this exemplary embodiment does not
require the TEID because the TEID is not used for trans-
porting the MBMS data packet. Accordingly, for instance,
the TEID field may be assigned with a fixed value in the up
link side, and the content of the TEID field may be disre-
garded in the down link side. In this exemplary embodiment,
the TEID field in the GTP-U header of the MBMS data
packet may be disregarded in base station apparatus 12,
irrespective of whether a certain TEID is assigned in the
GTP-U header or not.

As described above, according to this exemplary embodi-
ment, the IP multicast address for transporting the MBMS
data is notified from core network node 11 to each base
station apparatus 12, and base station apparatus 12 joins the
IP multicast group designated by the IP multicast address.
This obviates the necessity for core network node 11 to
manage the different tunnel IDs for different base station
apparatuses 12 for the sake of multicasting, thereby simpli-
fying processing and reducing the amount of memory.

While the present invention has been described with
reference to the exemplary embodiments, the present inven-
tion is not limited to the embodiments. Other variations that
a person skilled in the art will understand may be made to
the configurations and details as defined in the claims within
the scope of the present invention.
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This application claims the benefit of the right of priority
on the basis of Japanese Patent Application No. 2007-19071
filed on Jan. 30, 2007, the disclosures of which are incor-
porated herein by reference in its entirety.

The invention claimed is:

1. A core network in a mobile communication system that
also comprises an evolved Node B (eNodeB) and a terminal
and provides Multimedia Broadcast/Multicast Service
(MBMS) service for delivering multicast data, the core
network comprising:

a transmitter configured to transmit, to the eNodeB, a
session start message comprising a Tunnel Endpoint
Identifier (TEID) that is used for data transfer between
the eNodeB and the core network,

wherein the session start message is a control message
which comprises a transport network layer information
element comprising the TEID,

wherein the session start message comprises a temporary
mobile group identity, and

wherein the temporary mobile group identity is used as
the TEID.

2. The core network according to claim 1,

wherein the core network is further configured to transmit
an Internet Protocol (IP) multicast address to the eNo-
deB.

3. An evolved Node B (eNodeB) in a mobile communi-
cation system that comprises a terminal and a core network
and provides a Multimedia Broadcast/Multicast Service
(MBMS) service for delivering multicast data, the eNodeB
comprising:

a first receiver configured to receive, from the core
network, a session start message comprising a Tunnel
Endpoint Identifier (TEID) that is used for data transfer
between the eNodeB and the core network,

wherein the session start message is a control message
which comprises a transport network layer information
element comprising the TEID,

wherein the session start message comprises a temporary
mobile group identity, and

wherein the temporary mobile group identity is used as
the TEID.

4. The eNodeB according to claim 3,

wherein the evolved Node B (eNodeB) is further config-
ured to receive an Internet Protocol (IP) multicast
address from the core network.

5. A terminal in a mobile communication system that also
comprises a core network and an evolved Node B (eNodeB),
and provides a Multimedia Broadcast/Multicast Service
(MBMS) service for delivering multicast data, the terminal
comprising:

a data receiver configured to receive the multicast data
from the eNodeB in response to the eNodeB receiving,
from the core network, a session start message com-
prising a Tunnel Endpoint Identifier (TEID) that is used
for data transtfer between the evolved Node B (eNodeB)
and the core network, and

wherein the session start message is a control message
which comprises a transport network layer information
element comprising the TEID,

wherein the session start message comprises a temporary
mobile group identity, and
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wherein the temporary mobile group identity is used as
the TEID.
6. The terminal according to claim 5,
wherein the core network is configured to transmit an
5 Internet Protocol (IP) multicast address to the eNodeB.

7. The terminal according to claim 5,

wherein the terminal is further configured to perform a

procedure for joining to the MBMS service.

8. A multicast data distribution method in a core network
in a mobile communication system that provides a Multi-
media Broadcast/Multicast Service (MBMS) service for
delivering multicast data, the multicast data distribution
method comprising:

transmitting, to an evolved Node B (eNodeB), a session

start message comprising a Tunnel Endpoint Identifier
(TEID) that is used for data transfer between the
eNodeB and the core network; and
distributing the multicast data to the evolved Node B
(eNodeB),

wherein the session start message is a control message
which comprises a transport network layer information
element comprising the TEID,

wherein the session start message comprises a temporary

mobile group identity, and

wherein the temporary mobile group identity is used as

the TEID.

9. A multicast data distribution method in an evolved
Node B (eNodeB) in a mobile communication system that
provides a Multimedia Broadcast/Multicast Service
(MBMS) service for delivering multicast data, the multicast
data distribution method comprising:

receiving, from a core network, a session start message

comprising a Tunnel Endpoint Identifier (TEID) that is
used for data transfer between the eNodeB and the core
network; and

transmitting the multicast data to a terminal,

wherein the session start message is a control message

which comprises a transport network layer information
element comprising the TEID,

wherein the session start message comprises a temporary

mobile group identity, and

wherein the temporary mobile group identity is used as

the TEID.

10. A multicast data distribution method in a terminal in
a mobile communication system that provides a Multimedia
Broadcast/Multicast Service (MBMS) service for delivering
multicast data, comprising:

receiving the multicast data from an evolved Node B

(eNodeB),
wherein the eNodeB receives, from a core network, a
Tunnel Endpoint Identifier (TEID) that is used for data
transfer between the eNodeB and the core network,
wherein the session start message is a control message
which comprises a transport network layer information
element comprising the TEID,

wherein the session start message comprises a temporary

mobile group identity, and

wherein the temporary mobile group identity is used as

the TEID.
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